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LAAS Studies: 26-, 34-, and 40-Meter Elements
W. F. Williams

Radio Freqwncv and Microwave Sub$vstww Section

The l<ar.w ,4tlratwctl A )tlcntta Stathw (1.AC4S) sfudlit’.s hurt th)uq itlc.lmltd irrrl]>’ilfg
ttjt)’/ij;t,[/ .{./.tlll*fl,r anltvttta.s ufI’/ IWW ./Wtwtcr atl!clltla.t. ‘Tilis urIitA* Ji.wli.s.ws tht.

mimmw’c pcrJiMwWM”c c.vpcctcd! jh Ittt these atltctvta ch’lllct!ts It-hCtI urraj”ct! atII/ Ji’&/

Wilh lhc IICIV lhu/./>am/ ctja.viu~ ,yi.~ Jiwl. h]i wtmwcc t I]” Ihc ~twtwtl’r I#IWICII IS i.<ah I

t/iscttssc(/ Ji w ctwtpuriscm t( Ph’ m’w t!t~~l!i]ktf aII tctwas.

Il. The Antenna Types

A. Relocated 26. Meter Antennas
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A I Wleg half flare angle horn (instcml of a 17.1 .dcg horn)

wm clwscn !0 uw in a sJn@c shspcd isnlcnmr slcsigrr of

40.nlctcr dianlctcr. TIIC constraint was that IIW feed horn

ftwus have Ihc sumc locution from dish vertex as the otlwr

rksigils, about 5.1Wnctcrs, allowing the ssnw feed cone rise.

The result of this design WM an incrcusc in the equivalent F/D

from 0.3 to 0.35, which is pcrkrps rncclusnicslly dcsiurblr.

Furtlwr incrc~scs in horn size would pcrnli[ ~/D to approdl

0.4. Of course. if greater feed location clisplwenwn!s from dish

vertex arc Jllo\vcd. then larger F/D wslucs arc possible without

tllc I:lrgcr horns,

The RF cftlcicncy of this con figurtition was cssentia[ly tlw

some os Ihc other .lo-mcler design, about 96 pcrccnt.

Ill. Other Factors

IV. Final Performance of the Array

h’h is Iilbt[kltd tlk’ ~fti~i~n~~ l!L’rforl]);lnL.~ (If cdl ()(

tlww :mlcnnm os clcnwnls of :tn :Inlcnnd :Irr:ly.
——. - ------ . .

Spor Sur. ~\rruy I’cr..cnl.

Mock. fm’ ~onl. VSN’R q!t
Anlclln:l :Igc rms binin$ 10ss 1{1: I,)I;II

—— -- ..- .-. .—

Xwnwtcr 0.S61 0.757 0.’)6 0.’)s 0,7s4 4s
.Wnwlcr 0.S’)5 0.N24 O.W\ O.’W [).’J5 (10

.!O.ntctcr 0.SS4 0,’)0.: O.’M 0.’)S O.W, 72
—-. .---- .—. .

\\’c note tll:I1. cvcryltling else king tqIl:I1. i.e.. i[ :111 311.

tmm were tllc S:lnlc dionwtcr, Ilw impr(wcnwnl fr~wl shop.

ing. o more ocwrotc wrfdcc. :Imt u nl~wc clliticnl htvtl feed, is

nc:lrly S dll.
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Table 1. Comparlaon of antennas by size and type

—.—— —---...—.-.-.. -.—..- —._ —.-—

I?llilln(!lcf 26.nwlcr p~ritboloid
.1.1.nwl,.f .lI).m,.t..r

Sh;lp,.,! Sllq$,.d
—— ...———-—-— -. ..._ . ..._— ——

~~.(! II
lid USC(!

1)11;11 - s of s or x of
st:Im!jrd hybrid mode Xls s/s Xls

~dll (cvwy-

IIling CISC -1,9s -1.~$ -1,16 .(I..IS (1

b+ingWMI)
——. -— . ..-— ------- . .. —..-.------- .—..—
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Fig. 1. 55 modes of the theoretical l?.1-dag horn patiemd 8.41 5.CiHZscaflerlng from the aubraflecfor of Ihe 26.meter antenna
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Fig. 2. 55 modes of the dual-mode horn paffern at 8.41S-GHZ ●cafferlng from a 26-reeler antenna (W-in. hyperboloid)
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Fig. 3. The “’best !It’” solutlon of ● 40-m enfenna using 8.45 GHz of
the X/S horn
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Fig. 4, Scattering of X.band of Ihe X/S horn from Ihe shaped aubrefleclor of the shaped ~0.meter anlenna
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